Selective inhibition of glucose-stimulated insulin release by dantrolene.
Dantrolene sodium, which interferes with excitation-contraction coupling by inhibiting the Ca2+ release from sarcoplasmic reticulum in muscle, was used to investigate the role of stored calcium in the stimulation of insulin release by various secretagogues. Insulin release was measured simultaneously with 45Ca2+ uptake or 45Ca2+ efflux from isolated rat pancreatic islets. Glucose-stimulated insulin release was inhibited by dantrolene (10-100 microM) as was glyceraldehyde- or mannose-stimulated release. In contrast, dantrolene failed to inhibit insulin release stimulated by leucine, arginine, ouabain, potassium, or 3-isobutyl-1-methylxanthine. Although dantrolene lowered glucose-stimulated 45Ca2+ uptake, nonspecific blockade of voltage-dependent Ca2+ channels may not be a primary action of dantrolene because K+-stimulated 45Ca2+ uptake was not inhibited. Glucose utilization (3H2O formation) was unaffected by dantrolene, whereas glucose oxidation (14CO2 production) was decreased. In the absence of Ca2+, the glucose-inhibited 45Ca2+ efflux was unchanged. At normal Ca2+, dantrolene inhibited glucose-stimulated 45Ca2+ efflux and veratridine induced insulin release. This suggests an interference with mobilization of beta-cell calcium stores. The selective action of dantrolene on insulin release makes it an interesting tool for further studies on stimulus-secretion coupling.